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SIR HUMPHREY DAVY. 


N the early days of the eighteenth century no name stands 
out in the realm of chemial science with greater eminence 
than that of Sir Humphrey Davy. To anesthetists this great 
chemist is of especial interest for his epochal work in relation 
to nitrous oxide gas. 


He was born on December 17, 1778 at Penzance, and at 
the age of seventeen he was apprenticed to Mr. Bingham 


Borlase, a surgeon and apothecary of his native town. During 
this apprenticeship Davy manifested an exceptional interest 
in chemical studies, and at an early date he began a corres- 
pondence with Dr. Beddoes, of Bristol, on what he referred 
to as his ‘‘Researches on Heat and Light.’’ This resulted in 
an invitation, before he had completed his medical studies, to 
take charge of Dr. Beddoes’ patients in his Pneumatic 
Institution at Clifton. 

He was then only twenty years of age, not having completed 
his medical course, and entering on a public career which in 
less than ten years would make him one of the most famous 
men in Europe. 

The Pneumatic Institution at Bristol was soon to become 
well known to scientists. It had been founded with the object 
of investigating the medicinal effects of gases, and young 
Davy, by that time a chemist of note, took up his investigations 
of nitrous oxide, first discovered by Priestley in 1772. After 
obtaining a supply of this gas with the aid of zinc and dilute 
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nitric acid he used an easier method by applying heat to 


nitrate of ammonia. 

Despite the alleged danger in inhaling this new mixture, 
Davy determined to test it himself, with somewhat pleasant 
results, for he has left to us his findings in the form of the 
following descriptive piece of poetry : 


Not in the ideal dreams of wild desire 
Have I beheld a rapture-wakening form : 
My bosom burns with no unhallowed fire, 
Yet is my cheek with rosy blushes warm ; 
Yet are my eyes with sparkling lustre fill’d ; 
Yet is my mouth replete with murmuring sound ; 
Yet art my limbs with inward transports fill’d 
And clad with new-born mightiness around. 


In his work, published in 1800, ‘‘Researches, Chemical 
and Physiological, chiefly concerning Nitrous Oxide’’ he said : 
‘As nitrous oxide in its extensive operation appears capable 
of destroying physical pain, it may probably be used to advan- 
tage during surgical operations in which no great effusion of 
blood takes place.’’ 

Davy’s work extended over a broad range of the chemical 
sciences, and the world has been made richer by his practical 
discoveries. The tanning industry and coal mining received 
the benefit of his great mind, in the latter especially he was 
the instrument of saving many lives by working out the miner’s 
safety lamp. This great invention brought him considerable 
financial reward from the coal-owners, and a silver vase from 
Emperor Alexander of Russia. In 1818 a baronetcy was 
conferred upon him. 

The outstanding feature of his remarkable career appears 
to be his comparative youth while making the large number 
of contributions to science. He was only twenty-three when 
he delivered his famous lectures on ‘‘galvanism.’’ The value 
placed on these talks may be inferred from the fact that when 
published in 1813, Davy received the sum of one thousand 
guineas for the copyright for those dealing with agricultural 
science, although electro-chemistry had been his principal 
concern. 
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In closing this little sketch of Davy it is worth while drawing 
attention to the fact that although at that period one of the 
world’s leading scientists he found time and inclination to 
write a considerable amount of very good poetry. These alone 
would fill a fair sized volume and would entitle him to a nitch 
in Poets’ Corner. 

He died on May 2oth, 1829. 


THE SIDNEY RAWSON WILSON PRIZE. 


As announced in the January number of the British Journal 
of Anesthesia, for the best INHALATION AN2%ZSTHESIA RESEARCH 
EFFORT, worthy of a premium, carried out by a citizen of 
the British Empire between the present date and December 
first, 1928, a prize of Fifty Pounds is offered. 

Every competitor is expected to conform to the following 
regulations :— 


(1) To forward to the Secretary of the British Journal of 
Anaesthesia on or before the first day of December, 1928, 
a typewritten report of his or her work, in triplicate, with 
a nom de plume thereon, and also accompanying 
same a sealed envelope having the same nom de plume 
inscribed on the outside and his or her name and 
address within. 


(2) All competitors assign to the British Journal of Anes- 
thesia all rights of publication. 


(3) The British Journal of Anesthesia reserves the right to 
decide if any effort received is of a suffictently high 
grade to warrant the reward. 
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“ETHYLENE ANASTHESIA ” 


By H. P. Farriie, M.D. 


‘THE employment of ethylene as an anesthetic has received 

very scanty notice in medical journals in this country. 
In the first number of this Journal, Mr. Hewer made a brief 
historical reference to it, and wrote at greater length in the 
third volume (p. 174). With those exceptions all that has 
appeared on the subject has been abstracted from the literature 
of other countries, almost exclusively the United States. 
Perhaps, therefore, a brief account of my experience of 
ethylene, based on its use in some 200 cases, may be of 
interest. 

At the very outset I wish to refer to two disadvantages 
which have occasioned a considerable amount of criticism of 
the anzsthetic, possibly with the effect of making many 
anzesthetisis hesitate to try it. They are (1) explosiveness, and 
(2) smell, and both have been adverse!y commented upon as 
properties more peculiarly of ethylene than of the older 
anesthetics which we have been in the habit of using. 
Regarding the first, a number of accidents have been reported 
in the United States, and undoubtedly mixtures of ethylene 
and oxygen, and ethylene and air, are readily exploded. But 
so also are certain mixtures of ether with oxygen or air. If 
the same precautions are observed with ethylene as have 
become our routine practice with ether it is doubtful if the 
danger is any greater. Apparently in the United States the 
risk is increased by the occurrence of static electricity, a spark 
therefrom being liberated by friction in or about the apparatus. 
Probably in the very much drier atmospheres which prevail 
there this danger is greater. Dr. McKesson’s precaution 
against it is a simple one, viz., the moistening before use of 
these parts of the apparatus through which the mixture passes, 
and he is confident that this is all that is necessary. I can 
only state that I have had no occasion for alarm on this ground. 
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The second criticism is more valid. Ethylene has a smell 
peculiarly its own and very obnoxious. Curiously enough it 
is objected to more by those others who are in close proximity 
to the mask than by the patients themselves. Inhaled by the 
patient it is tolerated without objection. I have never found 
it occasion the resentment which we associate with too high a 
concentration of ether or chloroform at the commencement of 
an administration. In the endeavour to mask the smell the 
British Oxygen Company have very kindly tried for me 
various flavouring agents such as oils of citronella, bitter 
orange peel, and eucalyptus. Only with the last has any 
measure of success resulted, and that a very meagre one. It 
would be a great boon if some means of effectively getting 
rid of this objectionable feature could be discovered, either 
on the lines I have suggested, or by obtaining greater purity 
in the gas which, I believe, considerably reduces the smell. 

The apparatus employed must be of a type similar to that 
employed for nitrous oxide and oxygen, so that mixtures of 
ethylene and oxygen may be under complete control. I have 
used Boyle’s and McKesson’s, and prefer the latter for various 
reasons, more especially because it provides for a rapid change 
in the proportions of the two gases, and, if need be, for the 
immediate delivery of pure oxygen. Boyle’s apparatus, 
however,serves very well, as I suppose would the others of 
similar type which are in use in this country. Whatever the 
apparatus it must be remembered that a higher percentage of 
oxygen is required than with nitrous oxide, a percentage 
varying from twelve to twenty-four. In using the McKesson 
apparatus I find that most commonly I have the indicator set 
at about 16 per cent., rarely over 20 per cent. 

The anzsthesia which ethylene produces is usually asso- 
ciated with a slight increase in pulse rate, slight dilatation 
of the capillaries which results in flushing of the face and 
rather increased hemorrhage from cut surfaces, probably 
accentuated by a relatively high blood pressure, a quiet type 
of respiration which is usually about 30 per minute. In my 
experience it is a very safe anzsthesia. The only cause for 
alarm has been occasioned by too strict a limitation of oxygen. 
In three cases where this has arisen the patients have become 
cyanosed and momentarily stopped breathing, but recovery 
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has each time been obtained promptly by administering pure 
oxygen under increased pressure, and herein lies the value 
of McKesson’s oxygen control. In no case have I had to 
resort to artificial respiration. In many respects the anzs- 
thesia somewhat resembles that obtained by nitrous oxide 
and oxygen. The rapid induction and recovery, the high level 
of safety, and the comparative freedom from unpleasant 
sequelz are all points of similarity. Why then complicate 
matters by adding another somewhat unhandy and decidedly 
evil-smelling gas to the anzsthetist’s stock-in-trade? Or, in 
other words, is there anything in ethylene anesthesia which 
renders it superior to nitrous oxide? I think there is a decided 
superiority on at-any-rate two scores :— (1) owing to the higher 
oxygen content of the mixture, ethylene anesthesia is unaccom- 
panied by the cyanosis and venous hemorrhage which are 
associated with nitrous oxide; (2) the anzsthesia is decidedly 
more profound. One of the chief counts against nitrous- 
oxygen has been that, in any operation requiring a profound 
narcosis, varying quantities of ether (or chloroform) have had 
to be added, with the result that the advantages of the gas 
anzsthesia have been reduced by the addition, and in 
proportion to the amount, of ether. With ethylene I have 
not been able to exclude ether altogether but have found it 
possible to reduce considerably the number of cases in which 
it was required, and to cut down the amount in those cases 
in which it had to be added. Incidentally, I think it an 
advantage to give a preliminary dose of morphine or hyoscine- 
morphine. The argument sometimes advanced against this, 
in that it involves the addition of other drugs and so results 
in a composite anzsthesia, makes no great appeal to me. 
Most patients after operation, no matter what the anesthetic, 
require morphia afterwards. If it be given beforehand the 
first post-anzesthetic dose can usually be delayed for some time. 

The question as to the depth of anzsthesia and its sufficiency 
for abdominal operations cannot be answered in a word, so 
many factors are involved. As my experience has increased 
I have been able to do with less supplementary ether, and in 
many lower abdominals with none at all. But in upper 
abdominals I find I have practically always to use some ether. 
When asked for a gas anzsthesia for laparotomies I think it 
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advisable to warn the surgeon that, to get the fullest advantage 
from the anzsthetic, the relaxation will not be equal to that 
produced by ether or chloroform. I have several times had 
convincing proof of the superiority of ethylene over nitrous 
oxide in producing relaxation, e.g. in an operation for ventral 
hernia in a lower abdominal middle line wound, while the 
layer of fascia was being stitched, I changed from ethylene to 
nitrous oxide, (no ether having been used). In about three 
minutes the surgeon complained that rigidity was becoming 
troublesome. A change back to ethylene again obtained 
satisfactory relaxation. In many other cases it has been 
possible to conduct the whole anzsthesia with ethylene where, 
if nitrous oxide had been the anesthetic, ether would have been 
necessary. 

In completing the comparison of the actions of the two 
gases it ought to be stated that the sickness incidence with 
ethylene is rather higher. It is rarely, however, a serious 
factor. Most patients recover without any vomiting, or with 
one vomit immediately the administration ceases. Occasion- 
ally it continues for twelve or eighteen hours, rarely for 
twenty four. Consciousness returns, owing to the rapidity 
with which the gas is excreted, in a few minutes. Ethylene 
is as non-irritating to the respiratory tract as is nitrous oxide. 
In addition to the lower incidence of vomiting there is another 
very material advantage in the post-operative period, i.e., the 
loss of tone in the bowel muscle which is so often the cause 
of distension and discomfort after ether and chloroform, is 
very much less after ethylene. 

In conclusion, a brief analysis of the series of cases may be 
of interest. As regards age, my oldest patient was eighty-two, 
a chronic bronchitic with weak cardiac action, operation for 
strangulated hernia, made good recovery. Seven were infants 
of a few weeks old operated on for congenital pyloric stenosis, 
all of whom took the anzsthetic well. The series includes 
a variety of routine operations whose nature it is unnecessary 
to specify. The abdominals numbered forty-four, including 
the above mentioned congenital pyloric stenosis cases, fourteen 
appendectomies, seven gall-bladder operations, six of them 
cholecystectomies, five gastro-jejunostomies and four hyster- 
ectomies. 
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“THE STORY OF A JOURNEY IN SEARCH 
OF INFORMATION ” 


By E. J. CuamBers, M.R.C.S., L.R.C.P. 


HIE cause of the journey was the opinion expressed many 





times by many surgeons and anesthetists in England 
that sufficient relaxation could not be got for upper abdominal 
work with nitrous oxide gas and oxygen—l had an opinion 
from one anesthetist in the U.S.A. that it could be and, more- 
over, was regularly used for every operation that it was 
possible to perform even by modern surgical methods. So I 
went to find out the truth of the matter if | could. The thing 
that stands out like a searchlight on a dark night to me as 
the result of all my enquiries is the opinion of all surgeons 
and anesthetists with whom I| spoke in the U.S.A. and Canada 
whatever their opinion of gas and oxygen or ethylene or ether 
or ethyl chloride or acetylene, they were all unanimous in the 
opinion that after a gas oxygen anzsthesia the patients were 
in much better shape than after any other anesthetic, even 
if you had to add a little ether. The patients’ opinions, so far 
as I was able to gather them, if they had had ether for any 
previous trouble, were similar but much more emphatic. 

This, to my mind, is a most urgent call for very full 
investigation—The opinion of U.S.A. and Canada surgeons 
and anesthetists too were very varied on every other point. 
Some said you could not work with gas and oxygen, others 
would have nothing else. Others still half way and still others 
used local and then an analgesia with N,O and O only. 

To commence the journey in New York, I saw Dr. Gold- 
water at the Mount Sinae Hospital—a beautifully equipped 
and very large one. He handed me over to the anzsthetists— 
I saw three operations, the first under spinal and local was 


just a laparotomy. Nothing was done but open the abdomen 


and close it again because inoperable malignant disease was 
found. The second, a nervous woman aged 24 refused spinal 
and was given gas and oxygen reinforced as soon as she was 
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unconscious with ether—-this was given with a Gwathmey- 
Foregger machine which is a continuous flow machine and 
the gases are bubbled through ether or by-passed as required. 
A very good anesthetic was given by Miss Austin (a trained 
nurse anzsthetist); the case proved difficult—an enormous 
multilocular cyst with the wall of the uterus forming the 
pedicle. It was removed alright after a struggle. I do not 
know the surgeon’s name. 

The next was a case of a man aged 64 who had had his 
abdomen opened before and was closed up as nothing could 
be done by the surgeon who had the case. Now Dr. Berg 
showed on the X-ray photograph that there were two ulcers 
in the stomach, one at the cardiac and one at the pyloric end, 
and he proposed to do a gastrectomy under spinal and local 
anesthesia. The injection was given (Neocain 0.12 gram, 
a French preparation) into the spinal canal at the level of 
the eleventh dorsal and at the same time .o5 grain of epine- 
phrine was given under the skin. In spite of this the patient 
had a big fall in blood-pressure (about 40 mm.) and looked 
as if he had been out on a cold day without an overcoat. 
However, the operation was started. Anzsthesia was good 
but after about an hour the patient was groaning and | 
suppose was not keeping absolutely still so the doctor spoke 
to him. After an hour and ten minutes a general anzsthetic 
was called for and Miss Austin again officiated with gas- 
oxygen and ether. The operation lasted two hours and the 
condition of the patient decidedly improved after the general 
anzesthetic was started. I asked if the gas and oxygen would 
not have been sufficient but the nurse anesthetist said she 
could not have been successful with it. The Surgical Regis- 
trar also said ‘‘it cannot be done’’ with gas and oxygen only. 
This was a magnificent operation from a surgical point of 
view but the question is will the patient survive ? 

From New York I went on to Toledo and saw Dr. E. I. 
McKesson, Dr. F. W. Clement and Dr. McCarthy, and they 
all said ‘Anything can be done with nitrous gas and oxygen. 
Come along and we’ll show you.” [I went. 

The first case was a removal of tonsils in an adult; the 
gas and oxygen was given through a McKesson machine 
and nasal inhaler, and even with the patient’s mouth wide 
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open and the surgeon taking ten minutes to do the operation, 
anesthesia was maintained. One minute after it was over 
the patient was talking to us 

Then I saw dozens of dental cases, the anzsthesia was 
good and allowed very deliberate work including sewing of 
the gums, a proceeding which I have not seen done in England. 
As to results: so far as anzsthetic was concerned they were 
excellent—as to dentistry, | am unable to say. 

The next day I saw two cases, both women—a diseased 
tube was removed. In each case also, the appendix, as the 
abdomen was open. 

Premedication } gr. of morphia one hour before operation. 
Nothing else but nitrous oxide and oxygen was given, and 
the surgeon (R. Bidwell) said he was perfectly satisfied with 
the anzsthetics and would not have added ether to it under 
any consideration whatever. He was of opinion that this 
mode of procedure lessened the patient’s stay in hospital three 
or four days. I saw these cases afterwards and there was no 
vomiting and practically no after-effect at all. The first 
operation lasted 50 minutes and the second one hour, sixteen 
minutes. 

On February 20th I saw Dr. Nield operate on a gallstone 
case—removed gall-bladder and stones. The operation lasted 
48 minutes, and Dr. Nield said he was satisfied with the 
anesthetic (gas and oxygen only)—though he said in some 
few cases he would prefer a little ether to be added. 

The next case I saw was one of a boy aged 17 who had 
been run over by an automobile and had a ruptured bladder. 
He was given } gr. of morphia only and looked very ill in- 
deed before the operation started. Gas and oxygen was given 
and I was allowed to give it. The surgeon sutured up two 
holes in the bladder and put in drainage tubes and did not 
complain of the anesthetic. 

I saw a man whose larynx had been totally removed and 
he had been fitted up with an artificial one and could speak 
very well indeed. I have never seen a case like it before. 

I went to Lucas County Hospital with Dr. McCarthy and 
gave gas and oxygen to two cases, the first a fat woman with 
double salpingitis and an ovarian cyst. The operation for 
removal lasted one hour twenty minutes and the surgeon, Dr. 
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Renshaw of Toledo, was quite satisfied with the anzsthetic— 
1 gr. of morphia was given one hour before operation. 
Nothing else but nitrous oxide and oxygen was used. 

The second operation } gr. of morphia two hours before and 
i gr. ten minutes after start of operation. Two tubes, one 
ovary and appendix removed. Anzsthesia relaxation satis- 
factory. Surgeon, Dr. Renshaw. 

February 22th, 1928. I went to St. Vincent’s Hospital, 
Toledo, and saw Dr. R. Bidwell remove an adherent gall- 
bladder with stones from a man 57 years old. Dr. McKesson 
was anesthetist and gave gas and oxygen only. The operation 
commenced at 8.30 and the patient was given HMC No. 1 at 
7.30 and 4 gr of morphia at 8.0. Time of operation one hour 
27 minutes. After the operation I spoke to Dr. Bidwell and 
said, ‘‘do you think that the addition of ether to the anzsthetic 
would have made your work easier.’’ (He’d had some trouble 
alright). ‘‘No’’ he replied, ‘‘you would have spoiled it. I 
would sooner wait a moment or two during an operation than 
ever have any ether given, because my results are so much 
better. I have had Dr. McKesson giving gas and oxygen for 
me for the past ten years.”’ 

At 1.30 this day I went to the State Hospital, Lucas County, 
and gave gas and oxygen to a nurse for (?) T.B. infection of 
uterus . Cervix was amputated and right tube and ovary 
removed, uterus suspended and appendix removed. The 
surgeon was Dr. Nield and he made no complaint about the 
anzsthetic nor did he stop work at any time—operation time 
about one hour. 

The next case was removal of tonsils and adenoids by 
snare method. Dr. McCarthy was anesthetist and gave 
ethylene and oxygen for about 15 minutes: a suction pump 
was used to remove the blood from the throat. Child woke 
up three minutes after anzsthetic and was quite bright. 

A nurse had tonsils removed under local. 

February 22. Dr. Moot of Toledo did amputation of cervix 
under gas-oxygen. Satisfactory anesthesia. 

Afternoon. Dental cases: many to clear mouth of 
carious teeth. Anzsthesias all satisfactory ; some of 20 minutes 
duration, allowing dentist to work very deliberately. Gas and 
oxygen through nasal inhaler. McKesson. 
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February 23. At State Hospital gave gas and oxygen for 
one hour for removal of ( ?) malignant ovarian cyst. Surgeon 
Renshaw. Anesthesia satisfactory. 

Afternoon. Many dental cases. The ones I saw working 
did well. 

In Chicago I went to Cook County Hospital, which has 
2,500 beds and was treated with the utmost kindness. I saw 
the Hiedbrink apparatus used with gas and oxygen only, for 
a black woman with exophthalmic goitre. % morphiayzt> 
scopolamine, two separate injections of this were given at 
intervals, and the anzsthetic was carried on with 14 per cent. 
oxygen and 86 N,O most of the time with occasional reduction 
to 10 per cent. oxygen. No ether was required. Time of opera- 
tion 40 minutes. No blood-pressures were taken. A nurse 
anesthetist, Miss Callahan, gave the anzsthetic which was 
very satifactory. The next two cases were got under with gas 
and oxygen and then turned over to open ether on a mask. 
The Ben Morgan gas-oxygen apparatus was used; it is similar 
to our Clover. 

On March 7, | went to the Presbyterian Hospital, Chicago, 
and saw Dr. Isabella Herb and Dr. Hunter, both ladies. It 
was at this hospital that the original experimental work with 
ethylene was done five or six years ago and it is still the chief 
anzesthetic used here and I[ understand about 10,000 cases have 
been given without accident to the patient. There have been 
several explosions due to static electricity which is a real 
trouble in the States and Canada, owing, I imagine, to the dry 
atmosphere and steam heating, and maybe the steel used in 
the construction of their buildings and the amount of electri- 
city used for power and light. They have got over this trouble 
by earthing the machine and operating table. McKesson 
machines are used exclusively in the hospital. 

The first case I saw was one of exophthalmic goitre—both 
lobes were removed. No re-breathing or ether was used and 
no blood-pressure taken : the anzsthetic was quite satisfactory 
and the operation !asted 70 minutes. Montgomery, surgeon ( ?) 

The next case was tube operation. } gr. of morphia given 
and induction was ethylene and oxygen. Smooth, then 
machine was turned to } ether to get relaxation which was 
excellent and turned back to ethylene and oxygen after a few 





7 
] 


iy 

















ee 


aa we ae 





& 
ss 
& 


, 





Journey in Search of Information 163 


minutes; the operation lasted one hour and the surgeon was 
Dr. Montgomery. 

On March 9g, at Presbyterian Hospital, Chicago, | saw a 
prostatectomy under sacral anzsthesia and local. When 
prostate had to be removed, resort was had to ethylene and 
oxygen. The local anzsthetic had given excellent relaxation 
and the prostate was removed under direct vision by Dr. 
Kretschemer. The local anzsthetic used was one per cent. 
novocain with eight minims of adrenalin to six ounces. 

The next case was resection of about two-thirds of bladder 
for carcinoma. Dr. Kretschemer was surgeon ; Dr. Herb, anzs- 
thetist, and the anzesthetic started with ethylene and oxygen. 
Induction was smooth, and after about ten minutes ether, half 
was turned on to get more relaxation. The anzsthetic was 
satisfactory and was carried on for one hour and ten minutes. 
The operation I thought was very wonderful although I am 
in no position to criticise surgery. 

March g. Back at Toledo; saw two cases. 

First. Toxic appendix with pus. Anzsthetist, McKesson : 
surgeon, Davis; gas and oxygen only : anzesthetic satisfactory: 

Second. Man aged 27, Laparotomy: abscess found, 
sarcoma: gas oxygen and ethylene used: anzsthetist, Dr. 
Clement : surgeon, Davis: anzsthetic satisfactory. 

In the afternoon went to Lucas County Hospital and gave 
ether anzesthetic because Dr. Clement said I must get 
absolute relaxation for the surgeon. I gave oxygen with 25 
per cent CO, to get a big excursion to the respiration and then 
turned on ether. Several times the surgeon stopped work 
and asked me to put the patient deeper although I thought she 
was deep enough—the case was vaginal and abdominal, both 
tubes and one ovary, I believe, were removed. Time of 
operation, two hours. In the discussion after the operation 
this surgeon said that he agreed that gas and oxygen was an 
ideal anzsthetic from the point of view of the patient’s 
recovery. No vomiting. No after-effect: but that he could 
not do abdominal work with it. He also said patients come 
here to be operated on by the surgeon, not for anzsthetists to 
give anesthetics to. My opinion is that the successful use of 
lighter anzesthetics such as gas and oxygen and local depends 
to a large extent on team work, with tolerance on both the 
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surgeon’s and anzsthetist’s part. 

Monday, March 13. 8.30; operation on woman aged 60 
for stone in kidney : surgeon, Davis : anzsthetist, McKesson : 
gas oxygen only: one hour: satisfactory anesthesia. 

March 14. Two thyroid removals and one tonsil and 
adenoid operation : gas and oxygen :anesthetist, Dr. Clement, 
satisfactory anzethesia. 

The first thyroid case was put under very cleverly without 
his knowledge that an operation was going to be done. 

Afternoon. Dental cases. 

March 15 I saw Dr. Denman remove a fibroid growth 
from the naso pharynx of a boy about 17. There had been 
an attempt at removal under ether by another surgeon who 
brought the case to Dr. Denman. An anzthetic was given 
by Dr. McKesson through a mouth inhaler—with the patient 
in a sitting position. Gas and oxygen only was used and 
the operation lasted one hour and twenty minutes. It was 
successful ; the anzesthesia was good throughout. 

The next case was a laparotomy with exploration of gall- 
bladder and stomach and removal of appendix. Surgeon, 
Dr. Davis: anesthetist, Dr. McKesson. 

In the afternoon I went to the Dental Clinic with Dr. R. W. 
Clement and gave gas and oxygen for nine cases. Half way 
through one I found the gas bag was not filling and on 
looking round for the cause I found Dr. Clement standing 
on one of the tubes—quite accidental of course—at least he 
said accidents do happen occasionally. I said some real 
Yorkshire and then he accused me of ‘‘spreading it,’’which 
I believe is an American term of endearment. However, with 
a little more watchfulness on my part the cases went along 
smoothly. 

March 19, 1928. Breast case at Mercy Hospital. Sections 
were cut during the operation and report came, malignant. 
Curiously, both breasts were affected although no enlarged 
glands could be found. Both breasts were removed and 
extensive mutilation done. Gas and oxygen only was given 
by Dr. McKesson. Time of operation 2? hours. 

On the Sunday I visited Avon Lake and saw Dr. 
McMechan, editor of the American Anesthesia and Analgesia 
and had a very interesting hour and some real tea, the first 
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I had had since leaving home. I enjoyed my visit very much, 
he is so enthusiastic. 

I next went on to Cleveland and saw Dr. Crile’s Clinic; 
it was wonderful. He removed eight thyroids in two hours. 
The work is done under three-quarters per cent. novocain, 
local, with sufficient gas and oxygen given through the Ohio 
machine to keep the patient analgesic. I saw the nurse 
anzsthetist was using about 25 per cent. oxygen and 75 per 
cent. nitrous oxide and it did not appear necessary to get 
the patient deeply under. Morphia as a preliminary was 
objected to by Dr. Crile who said the maximum dose given 
was § grain. I saw some gallstone cases and a partial gas- 
trectomy who had been operated on under local, and a gas 
oxygen analgesia and the results were certainly very good. 
With regard to the local, the patients may be alright but they 
struck me as looking a little blue and pinched, as if they had 
been out on a cold day without an overcoat. 

I next moved on to Buffalo and saw Dr. John Evans and 
he gave a gas-oxygen with same ether for a tonsil operation 
which took rather long. He was using a McKesson machine 
and said he preferred to give a little ether rather than get any 
cyanosis from a pure gas-oxygen anesthetic. He only uses 
a small quantity of ether during the early part of the 
anzsthetic and uses gas-oxygen to finish and wash out the 
ether. I also saw cases where he was using oxygen, 100 per 
cent. under pressure, for the treatment of asthma and 
pneumonia. 

From here I went on to Toronto and saw Dr. Frank Scott, 
and in the hospital saw Dr. Brown give gas and oxygen for 
a bone operation for about an hour. He was using a McKesson 
machine, and the anesthetic was satisfactory. 

I then went along to Montreal and saw Dr. Wesley Bourne 
giving anesthetics at the Royal Victoria Hospital. The first 
case was dissection of Barthelin’s glands and the machine 
used was a Gwathmey-Foregger metric machine; the anzs- 
thetic was short, about 15 minutes (gas and oxygen and CO,). 
Anesthesia satisfactory. 

The next was a mastoid and the same machine was used 
but with the addition of some ether. 
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Then I saw a local for hydrocele and the patient was a bit 
blue although they said he was alright, and the effect may 
have been mental : operation 45 minutes. No pain complained 
of. 

The next was a Czesarean section case with the patient in 
poor condition. In this case Dr. Wesley Bourne used a 
McKesson machine with gas and oxygen and a little ether, as 
he said he preferred to use a little ether rather than get any 
cyanosis at all. He regarded cyanosis in any degree as 
detrimental to the patient. The operation was completed 
successfully and so far as I could tell the patient was no worse 
on leaving the theatre than when she came in. Dr. Wesley 
Bourne expressed no decided preference for either machine 
which he used but thinks the control on the McKesson was 
quicker in action, but he liked the Metric machine because 
it had a CO, attachment which could be regulated very exactly. 
I may say that Dr. Wesley Bourne was most hospitable and 
assisted me in every way possible; for a matter of that I am 
deeply indebted to all doctors I met. They were anxious to 
show me all there was to be seen in the way of work and no 
trouble seemed too much for them. In conclusion, if I may 
express an opinion, it is this: That of all the machines I saw 
the McKesson is far ahead for general use; it is most 
economical in use of gas and the intermittent flow arrangement 
I did not see on any other machine, and the emergency oxygen 
was very quick in action. Next I would put the Gwathmey- 
Foregger Metric machine, which is very fine. Gas and 
oxygen anesthesia is the safest and yet the most dangerous : 
the control is so fine that it exacts the most minute attention 
from the anzsthetist which must never be relaxed for an 
instant ; but from the patient’s point of view there can be no 
two opinions and the éxtended use of this anzesthetic will come 
because the public will demand it and will refuse to have 
anything else whenever they realise its possibilities. I hope 
this short account will be the cause of a close investigation 
of the possibilities by English anzsthetists because I feel 
that the sick and suffering will receive untold benefits if it is 


widely known. 
When in Vancouver I saw the General Hospital there. 
I met the director, Dr. Bell and he referred me to the 
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second anesthetist, a lady doctor, Dr. Foster or (Frazer), 
I believe her name was. Unfortunately, no anzsthetics were 
being given but I saw the apparatus which was a Hiedbrink 
gas oxygen machine. Dr. Foster said they always used a 
little chloroform to bubble the gas through for abdominal 
operations as they found they could not get satisfactory relaxa- 
tion without, and also chloroform suited better than ether. 
This was the only hospital in the U.S.A. or Canada that I 
visited where chloroform was used as a routine anzesthetic. 

When returning via Seattle, I tried to be allowed to stay 
over at Minneopolis so that [| might visit the Mayo Clinic, but a 


great difficulty arose about the tickets, so I missed it. 


19, South Parade, Doncaster. 


NOTES. 


In our last number we gave an account of the publication 
of a new bi-monthly anzsthetic journal in Wurzburg, 
Germany, viz.: Der Schmers. Almost simultaneously, 
Narkose und Anasthesie also made its debut. This periodical 
appears monthly under the editorial direction of Drs. H. 
Eppinger, O. Pankow, Ed. Rehn and P. Trendelenburg, and 
is a proud addition to our anesthetic journalism. It is printed 
in Berlin and includes amongst its collaborators a distin- 
guished company of continental authorities. 


The “‘S. R. Wilson’? number of Current Researches in 
Anesthesia and Analgesia contains an appreciative account 
of the life and work of the late Dr. Wilson and a reproduction 
of his paper on ‘‘Ether Convulsions.”’ 


Cc 
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AVERTIN-RECTAL ANAZSTHESIA. 
THE RESULTS TO DATE. 


By Hans KILLIAN. 
From the Surgical Clinic of the Medical Academy, Diisseldorf, 
Director, Prof. Dr. Rehn.* 


CHEMICAL AND PHysICAL PROPERTIES OF THE SUBSTANCE. 

VERTIN (Factory-mark : E1o7 I. G. Colour industry, is a 

whitish, crystaline salt with the advantage of being easily 
dissolved in water. It was discovered by Willstaetter and 
Duisberg during the reduction of bromal, but as later 
evolved chemically by a different process, so that no 
hindrances to a suitable mode of manufacture exist. 

The molecule is a Tribromethyl alcohol with a melting 
point above a room temperature of 79° to 80°C., and a much 
higher boiling point. It is more closely related to isopral 
and chloralhydrate than to chloroform and bromoform. 
The average solubility in aq. dist. is at 37°C.=3—3.5 per 
cent., and at 20° C.=2.5 per cent. (Unger). Avertin when 
boiling evaporates with the steam of the water and is easily 
decomposed from 60°—70°C., while forming brom-oxygen 
and inter-products, especially dibromacetaldehyd, which latter 
is a severely irritant poison to the intestine and causes 
necrotising colitis. Decomposition formula according to 
Eichheltz : 

CBr, CH, OH—HBr->CBr, =CHOH->CBr; HCHO 

Decomposition is also effected through alcoholic solution 
and the influence of light. 

PHARMACOLOGICAL PROPERTIES. 


Exsily absorbed by the mucous membranes, subcutaneous 
and intra-muscular structures. Hypnotic effect on living 
organism. (Loewe). 


* Reprinted from Narkose und Anesthesie, Jan 1928, by kind permission 
of the Editor. The translation is ours, 
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Larger doses act as a narcotic. Some anti-pyretic effects 
are observed. 

Excretion is relatively rapid, especially through the urine, 
after associating with glycuronic acid in the liver. (Endele). 
The excretion through the lungs is unimportant as ethyl- 
alcohol is of itself exhaled with difficulty. There exists a 
special affinity for the cerebrum (Pick) and a lesser affinity 
for the rest of the brain structure. 

There is also noted an early and at times a marked effect 
upon the respiratory and vasomotor centres. 


1. EXPERIMENTAL. 


The soporific, narcotic and lethal doses for a mouse, cat, 
dog and rabbit pei os, i.v., and rectal are drawn up in tables 
by Eichholtz. 

In principle, E1o7 acts alike in warm-blooded animals, 
yet slightly different in accordance with the type of animal. 
Varied individual sensibility exists within the animal-breed. 
The average narcotic-dose for animals per rectum lies between 
0.08 (mouse) and o.5 per Kg. (cat, dog). Older animals 
are more sensitive than younger ones. The simple narcotic 
dose and the lethal dose differ by 70 to 100 per cent (Eich- 
holz) 

The rectal action is dependent on the absorbing surface 
in the rectum (which has never previously been ascertained) 
and upon the osmotic pressure. Rapidity of absorption and 
grade of effectiveness have, to one’s astonishment, not yet 
been thoroughly tested. Therefore the knowledge of an 
optimal concentration is lacking. The absorption of the 
avertin takes place with great rapidity through the mucous 
membranes of the intestine, which explains the sudden and 
dangerous effects sometimes observed. 

The excretion, however, is slower, therefore one notes a long 
after-effect in the way of ‘‘after-sleep.’’ On the other hand, 
Eichholtz declares that with i.v. ‘‘comparison-experiments”’ 
between ether and E107 and equal depth of narcosis (specifica- 
tion of dose is missing), the awakening is equally quick, 
that it even takes longer with chloroform than with avertin. 
In accordance with the doses the duration of the sleep 
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of animals differs individually, being on the average 2—6 
hours. On the average, the time of falling asleep takes 
only a few minutes. The animals appear fatigued, lie down, 
and the corneal reflexes are extinguished. (In the rabbit 
this is. generally relatively late). In the dog, avertin first 
manifests itself by lameness before analgesia sets in (Haas). 
Laewen saw tetanus disappear in curarized animals. The 
urine of the animals shows a high percentage of ammonia 
following narcosis. An alkali phase is missing. The 
pH. of the blood is moved towards the acid side (effect 
resembles chloroform mostly) (Wymer). E. ascribes the 
writer’s results to the necrotic effect of E1o7 on the intestinal 
canal, which is said to be avoidable through the addition of 
10 per cent. of milk. 


CENTRAL NERVOUS SYSTEM. 


The predominating effects upon the shell of the cerebrum 
and hypothetical sleep-centre were manifested in animals by a 
state of intoxication, sleep, lack of reflection and narcosis. 
There was no excitement. Very early effect upon the 
breathing-centre, and a rapidly increasing fall of CO,-sen- 
sitiveness in deep narcosis (according to E. said to be exactly 
t':e same with ether-oil-rectal-narcosis ; compare my response). 
Frequency of breathing is lessened eventually up to the 
stopping point. This leads gradually to change of colour, 
(lividity) to cyanosis and eventually to asphyxia. This is 
in contrast with the cessation of respiration through ether 
and chloroform over-dosing (inhalation), which may be 
overcome by the administration of oxygen and resorting to 
artificial respiration. 


EFFECT UPON THE CIRCULATION. 

Progressive depression of the vaso-motor centre, according 
to dosage, beginning very early and eventually becoming 
irreversible. In consequence, there is a lowering of blood- 
pressure generally from the commencement of the narcosis, 
eventually approaching shock (Killian). Consequently marked 
secondary lowering of the general condition, influencing 
unfavourably the breathing centre and over-taxing the heart. 
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Other harmful effects upon the heart have not been ascer- 
tained, excepting once producing a ventricular tachycardia, 
vhich disappeared again after the narcosis.  Electro-cardio- 
grams of rabbits were almost always unchanged (Killian). 


EFFECT UPON THE ORGANS. 

With repetitions up to 40 narcoses (Eichholtz), no damage 
was noted. The pathologic-histological experiments were 
negative. But the effect of the decomposition-products upon 
the intestine is irritating and necrotising. In the rabbit the 
pure substance alone causes inflammation, and necrosis when 
the process is repeated (Eichholtz). 

The excretion is, as mentioned, varied in accordance with 
the type of animal. 

Cumulation was never observed. In animal experiments 
only 8 per cent. was still found in the body half an hour 
after i.v. injection (dose not given), after one hour total 
excretion of the poison (Unger). After-effects on the central 
nervous system have not been observed. 

Sick, moribund and rachitic animals proved especially 


sensitive and slept longer than was normal. Similarly, the 
time of excretion of the poison was considerably longer after 
kidney-extirpations (Eichholtz). [he question of the 


hastening of the elimination of the drug, i.e., interrupting 
the narcosis, is being investigated by 1Eichholtz. Up to 
now there is no possibility of such elimination. _Incorpora- 
tion of glycogen or glycuronic-acid proved totally useless. 


RESULTS ON THE HUMAN BEING. 
A. Technique and course of avertin-rectal-narcosis. 
1 PREPARATION OF THE PATIENT. 

On the day before the operation: Test the weight of the 
body and the blood-pressure. Having administered a 
sedative the evening before, repeat the same an hour before 
operation. But these are not absolutely necessary as E 107 
is in itself a narcotic. Food may be allowed sparingly 
unless especially contraindicated. 
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Many writers lay great value on preparing the bowels. 
Thorough cleansing is desirable, care being taken not to 
irritate or injure the mucous membrane of the intestine: 
aperients are not absolutely necessary. Dieting, and 
especially the taking of cooking-salt and water the day before, 
is desirable. One must not let patients go thirsty. Small 
doses of opium may be given. Unger warns against atropin. 
Experiences on cooking- salt diet (Haas) are not at hand. 


2. THE Dosgs. 

Most writers have given so far 0.08 to 0.1, 0.125, and 
0.15. The efficacy of these doses is announced later (see 
table). It has been noticed that doses over 0.1 given all 
at once carry along with them great dangers. According 
to the suggestion of Butzengeiger, in agreement with the 
manufacturing firm, one is to begin with 0.07 up to 0.08 per 
Kg. (as a test dose), then if necessary one to two after-doses 
of 0.025 each, as necessary, are to be given every ten 
minutes, until the desired depth of narcosis is achieved. 
0.125 is never to be exceeded. Should the total-dosage 
not be sufficient, then switch over to ether, ethyl chloride 
or a local anesthetic. One is warned against chloroform 
or chloroform-mixtures (Nordmann). Combinations with 
lumbar anesthesia (Polano) are dangerous. Same also are 
splanchnic anzsthesia. Additional doses of avertin are 
obpected toby many because of the danger of sepsis (especial- 
ly in cases of labour). According to universal experience 
one is not to enforce full narcosis. The obese, cachectic, 
moribund, etc., are to be under-dosed. Youthful persons 
are more resisting and may more readily be given higher 
doses. With them the narcotic influence is often ineffective 
below 0.15. Nordman gave as an average maximum for women 
6 to 8 gm., for men 8 to 10 gm., excepting youthful persons, 
10 gm. as a general maximum dose. More detailed guides for 
individual dosing are at present not available. The whole 
dosing problem is entirely uncertain. The dependence on 
too many unknown factors, and their consequent uncertainty, 
are the main objection to the rectal introduction of anzs- 
thetic and narcotic drugs. The dosing is not only to be 
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regulated by the constitution and the state of illness, but also 
by the object in view. Where quietening is desired, with 
motorial unrests, psychoses, convulsions (tetanus) etc., low 
doses of from 0.05 up to 0.1 at the most per Kg. are to be 
used. For twilight-sleep 0.1, for gynaecological operations 
at least 0.125, for surgical operations without sagging of 
the abdominal walls at least 0.125, with sagging of the 
abdominal walls, on an average 0.15, are necessary. 
Glassmer and Armersbach give a chart for dosing which 


needs to be re-examined. 


Maindose Addition Concentration Age 
0.15 0.025 3% 12 to 20 
0.125 0.025 2.5% 20 to 50 
0.1 0.025 2.5% 50 to 70 
0.075 0.025 2% 70 and over 


PREPARATION OF THE SOLUTION. 

The clinical technique for the preparation of the Avertin 
solution is as follows :— 

Solution is obtained with distilled water, physiological 
cooking-sait solution, human Ringerldsung, thin camamile 
tea (Unger) or one per cent. salep-gruel (Nordmann), 
Recently E. advises one-tenth addition of milk, which allows 
a nine per cent. avertin-concentration. The latter must be 
freshly prepared each time as it turns sour in a day or two. 
The influence of the additions of aq. dest. upon the rapidity 
of absorption (osmotic pressure) has not been studied. Nord- 
mann found less quick absorption with salep-gruel, and 
Conrad considers the addition of salep unnecessary. With 
Na Cl absorption was quicker than with H,O alone. Avertin 
tablets have not proved suitable. The crystaline substance 
is to be used. It is necessary that it be kept in a yellow bottle 
to be protected from the light. 

The calculation of the quantity of the necessary water for 
a 2.5 per cent. solution is best done according to the formula 
by Unger: 

Body-weight in kg. x dose per kg. x 4o. 

Heat the water (in glass retorts), up to 45° at the most; 
not till then is added the substance, then thoroughly shake 
until all is dissolved. On must never try to heat the avertin- 








174 British Journal of Anzsthesia 


solution over the flame or in the bath of hot water because of 
the danger of decomposition. The solution, when ready, is 
tested for decomposition products with Congo-paper. If the 
colour becomes blue there is danger; or upon the addition of 
a two per cent. Congo-red solution (Martin) if the colour 
becomes blue there is danger; or a test with a one drop five 
per cent. alcoholic dimethylaminoazobenzol solution, if colour 
becomes red there is danger. 

According to Eichholtz the directions for the solution are 
worded thus: ‘‘One heats in a glass retort, which would hold 
about three gills, the proper quantity of water used for a three 
per cent. solution, up to 35” to 45°, and now adds the weighed- 
off quantity of the substance. Through shaking one gets in 
about five minutes a clear solution, which must not be kept 


longer than twelve hours.”’ 


C. The effect on the human organs. 
1. INFLUENCE UPON THE CENTRAL NERVOUS SYSTEM. 

The favourable influence upon the cerebrum and the slight 
effect upon the medulla cause a quiet falling asleep and 
transition into narcosis without fear, excitement or vomiting. 
The sleep is like that following gas-narcotics (Narzylen) and 
with this it even takes place much quicker. Depending upon 
the dose, the reflexes gradually disappear, as already men- 
Excitement at the beginning of the narcosis was only 


tioned. 
The sensitiveness of the important life-centres, 


rarely noticed. 
especially the breathing and vasomotor-centres, is so pro- 
nounced, that with a deep narcosis changes take place 
Consciousness, especially. sensibility to pain, dis- 
appear very soon. Amnesia is evident even if the patient 
stili makes repelling movements. Eckstein and Romminger 
often observed excitement with small doses in children. Upon 
In ten per cent. 


smoothly. 


awakening excitement is frequently noticed. 
according to Haas, Borchers even mentions 33 per cent. 
Haas, Melzer, Borchardt, Butzengeiger, Kohler, Enderle and 
Driigg give reports of a Istate of deepest agitation (in 
3,746, 50 to 60 times). Attacks of delirium, great motorial 
unrest which lasted several hours and which could hardly 
be mastered making it necessary to hold the patient down 
for hours ; also spasms, psychoses, delusions, confusions, state 
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of having lost one’s bearings, and mental disturbances up to 
24 hours p. op., have been observed. Sometimes one could 
quieten the patient with pantopon, but generally one was 
powerless. 


2. INFLUENCE UPON BREATHING. 

Clinical results stand in contrast to the results of the 
experiments on animals by Eichholtz on the relative resistence 
of the breathing. All writers, with few exceptions, confirm 
a change in the breathing. The statements are generally 
not precise, as is always the case when talking about breathing. 
Often it approached cyanosis and at times to a stoppage 
(about 40 times). Respiration is said to become sometimes 
quicker and sometimes slower, but this variation is, according 
to uniform experiences, slight, that is to say a decrease accord- 
ing to volume. The frequency of breathing alters considerably 
with increasing depth of narcosis. During full-narcosis the 
patients are nearly always discoloured, blue-grey or a livid 
colour, sometimes slightly cyanotic. As the narcosis cannot 
be controlled it may easily, when reaching its highest point, 
lead to severe cyanosis and cessation of respiration. Clinically, 
oxygen and lobelin have, as in the animal-experiments, failed 
in such conditions. There exists, in fact, a difference of 
principle between the inhalation-narcotics and avertin. While 
with ether and chloroform one can diminish the concentration 
in a very short time through artificial respiration, one has 
in this respect not the least hope of improvement with avertin, 
and must wait for the excretion of the poison. Therefore it 
is advisable that so long as the heart beats, artificial respira- 
tion and the administering of oxygen must not be stopped. 
Eckstein saved a child by continuous artificial respiration 
lasting 24 hours. 


Generally speaking when using E107 one should always 
work with oxygen, especially when cyanosis begins. Carbon 
dioxide is only indicated while the breathing is still evident. 
At a later point it is harmful. According to the most recent 
animal-experiments carbon dioxide influences the circulation 
only slightly, and this by stimulating the sensitive nerve- 
terminals in the bronchioles, through the vagus, and thus 
stimulating the breathing-centre. Trendtel describes cases 
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of death in children through sudden.cessation of respiration 
without warning. However, according to Gad, at times it is 
possible to register the beginning of the failure of respiration. 


3. INFLUENCE UPON THE HEART AND CIRCULATION. 

It is uniformly reported that the heart itself (also the foetus 
heart in utero is never damaged, but the vasomotor system 
is always damaged more or less. In a few cases (4) injury 
to the heart is mentioned. Generally, it is a case of fatty 
degeneration of the cardiac muscle, which was ascertained 
post mortem (Reischhauer, Driigg) and was also associated 
with fatty degeneration of other organs. As one notices such 
effects after chloroform-poisoning one must occasionally think 
of the one in the terms of the other. Reischauer and 
Borchhardt each experienced one case of cardiac weakness 
which lasted for days after E 107. - 

In Unger and May’s report injuries were not ascertained. 
As the narcosis begins it appears that a transient filling and 
expansion of the capillaries of the periphery take place which 
give place to relaxation, and, eventually, venous stasis, during 
the fall of the blood-pressure (the reports do not absolutely 
agree). The colour of the patient’s skin is accordingly 
changed from red to the pale-blue of a corpse. 

All observers fully agree that under a light narcosis the 
blood-pressure drops from 10 to 20 mm. Hg., with sensitive 
persons from 40 to 60 mm. Hg. But, unfortunately, it 
happens very often that the sinking continues from as much 
as go to 130 mm. Hg. and comes to a critical fall down to 
the state which is immeasurable (compare Trendtel, Conrad, 
Haas, Sioli, Martin, Polano, Nordmann, Sievers, Benthin, 
Melzner etc. etc.). Occasionally, but seldom, a slight rising 
of blood-pressure up to about 10 mm. Hg. has been noted. 
With increased doses the depression of the blood-pressure 
increases (Melzner). Compare also Eichholtz, animal- 
experiments. Benthin gives the following figures: of 50 
narcoses with doses of about 0.1 to 0.125 

25 per cent. showed a depression of from 10 to 20 mm. Hg. 
25 per cent. showed a depression of from 30 to 40 mm. Hg. 
19 cases showed a depression of from 60 to 100 mm. Hg. 

2 cases showed a depression of from 133 to 150 mm. Hg. 
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The number of severe cases of collapse and critical dropping 
of blood-pressure is exceedingly high (it occurred about 60 
to 70 times) and it was not always caused through too high 
a dose. 

Butzengeiger had already pointed out that critical falls of 
blood-pressure occurred especially in laparotomies and less 
often in operations at the periphery. This result may be 
somewhat similar to the injury to the vasomotor centre found 
occasionally in lumbar and splanchnic anesthesia in which 
an alarming state of collapse arises, and which we are in 
the habit of describing with the collective name of ‘‘Operation- 
shock.’’ (Compare my last work ‘‘On Shock and Narcosis’’ 
in the Arch. f. Klin. chirurgie 1927, also the works of Canon 
and especially Cattell.) 

On the ground of the results achieved hitherto Avertin 
evidently excels ether and even chloroform as_ regards 
increasing shock. It is evident that the failure of the vaso- 
motor centre as evidenced by the diminished tone of the 
vascular system, disturbs the circulation and thus overtaxes 
the heart. 

A heightened frequency and sometimes a flying pulse have 
been observed. Therefore it is not advisable to bring persons 
with a weak heart in touch with avertin, although in several 
instances operations have been successful. Adrenalin and 
other vascular remedies generally proved themselves effective, 
but unfortunately only too often in a fleeting manner. 
According to Borcher, ephedrin and ephetonin are said to be 
more favourable, which is comprehensible. Many patients 
could not be saved in spite of the use of the whole scale of 
remedies usually resorted to for such emergencies and died 
in shock or of its effect—irreparable circulation—atony. 
Sauerbruch only recently informed us of such a death. 


Six cases of post-hzmorrhage were described. Among 
them one case of death. Of course one must in the first place 
think of technical errors, but these have their origin in the 
diminished circulation owing to low bloodpressure. It 
may happen, therefore, that too few ligatures are applied and 
hzmorrhage arises after the operation. According to Haas 
blood-coagulation is unchanged. 


(To be continued.) 
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“ EPHEDRINE IN SPINAL ANA:STHESIA” 
By Hernrich L. WenrRBEIN, M.D. 


From the Urological Service of Bellevue Hospital, N.Y. 


PINAL anesthesia has become the most frequently 

employed method of anzsthesia in our urological work (1). 
It has been most satisfactory, especially from the viewpoint of 
post-operative complications. However, the alarming drop 
in blood-pressure, which often occurs shortly after the 
injection, is a drawback. The not infrequent fright and 
discomfort of the patient and the consequent hurried thera- 
peutic effects upset the otherwise smooth operative procedure 
considerably. And of course there is always the dread of a 
circulatory collapse which might result fatally. 

Until the beginning of this year we have used stimulants 
as indicated. Epinephrine and caffeine have been the drugs 
used. The former is fairly satisfactory if used early enough ; 
it has the disadvantage of being effective for a short time only. 
Caffeine is absolutely inefficient. However well epinephrine 
acts if used in time, it isan emergency medication which allows 
no delay. If not used quickly enough, intravenous or intra- 
cardiac injections must be resorted to. These upset the 
patient greatly and are not free from danger. We lost one 
case last year when our intra-muscular and _ intra-cardiac 
epinephrine injections apparently came too late. An effort 
has been made to prevent the drop in blood-pressure in patients 
whose general condition gave cause for anxiety by Steel (2), 
who used ether inhalation for the prophylactic maintenance 
of blood-pressure in selected cases. There cannot be any 
doubt as to the efficiency of ether in this respect, but while 
the harm of ten minutes ether inhalation might not be great, 
we are nevertheless averse to the use of ether in our unfavour- 
able cases. 

We have tried ephedrine for the same purpose and this 
has solved the problem to a large extent. Ephedrine has been 
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resurrected a relatively short time ago and has been fully 
described by Miller (3) and by Chen and Sshmidt (4). The 
rise in blood-pressure after an average amount of ephedrine 
(50 to 100 mgms.) varies from a few millimeters to 60—-7o 
millimeters. Miiler did not get a rise in blood-pressure in 
8 per cent. of his cases. In 7 per cent. the medication was 
followed by a drop in blood-pressure. The rise occurs about 
ten minutes after intra-muscular injection and about one 
hour after oral medication and usually lasts several hours. 
Repetition of ephedrine medication within twenty-four hours 
is not followed by the same amount of pressure response as 
the first injection. A fairly good heart muscle is a requisite 
for successful ephedrine action. 

We have used ephedrine now for one year in over three 
hundred cases of spinal anzsthesia. At first we used it 
prophylactically in all cases of low blood-pressure; we 
considered 125 millimeters a safe minimum, but soon found 
that there was no safe minimum and that the cases with a high 
initial blood-pressure often would show a much more marked 
reaction than the cases with an initial low blood-pressure 
reading. At the present time it is our policy to give 50 mgm. 
of ephedrine subcutaneously in all cases five minutes before 
the spinal anzsthesia is begun. We have tried a few times to 
counteract an alarming blood-pressure drop after spinal 
anzsthesia by intravenous injections of ephedrine. It has 
been strikingly successful, but in comparison with the prophy- 
lactic injection it is awkward. A few times we have been 
forced to repeat the ephedrine injection in spite of the 
prophylaxis, but in no case have we had a dangerous collapse. 
The average drop in blood-pressure after spinal anzesthesia is 
10—30 millimeters within fifteen minutes; the average drop 
in thirty consecutive medicated cases was nil. We are using 
80—120 mgms. of novocain for our spinal anzsthesias and 
have limited ourselves to lumbar injections at various levels. 

The recent publications of Rudolf and Graham and of 
Ockerblad and Dillon concern themselves with the same 
problem. Their conclusions are the same as ours, namely, 
that ephedrine is an efficient drug for the maintenance of 
blood-pressure during spinal anzsthesia. 
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NOTES. 

A questionnaire is being circulated by the International 
Anesthesia Research Society among the leading hospitals of 
the United States and Canada in an attempt to fix ratings as 
to the standing in this department. The information called 
for includes methods of anzsthesia used, apparatus available 
for same, anzsthesia records (elevation of risk, blood- 
pressure guides, records of study) teaching, etc. 

The Society has fixed the following minimum standards 
for hospital anzesthesia service : 

1. All Anzsthetics to be given by licensed and qualified 
Physicians or Dentists. 

2. All patients to be evaluated as to their operative risk 
before, during and after operation, and safety-first or similar 
anzsthesia charts to be used and filed for record and study. 

3. All modern methods of Anzsthesia and _ proper 
apparatus and equipment to be available for the use of same. 

4. Interns and students to be trained and supervised in 
the giving of Anzsthetics not only for Major Surgery, but 
more especially for Obstetrics, Minor Surgery and Nose and 
Throat Surgery. 

5. Anzsthesia to have the same medical staff recognition 

accorded any other of the specialties. 
Note—No hospital to be recognized as having approved 
anzsthesia service if any others than qualified physicians and 
dentists, who are experts in Anzsthesia, give Anzsthetics 
or teach Anesthesia in the institution. 
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OBSERVATIONS UPON THE BLOOD PRESSURE, 
PULSE, AND RESPIRATION IN VARIOUS 


FORMS OF REGIONAL ANAESTHESIA. 


BY 
Peyton R. Denman, M.D., F.A.C.S., Houston, Texas. 


B’ Blood Pressure is meant the arterial tension or pressure 
of the blood in the vessels within which it is contained. 

Blood Pressure is divided into the maximum or systolic 
pressure and the minimum or diastolic. The systolic is the 
greatest pressure exerted, and takes place during systole of the 
heart ; the diastolic is the lowest pressure, and occurs in the 
cardiac cycle just at the beginning of systole, or at the end of 
diastole, the time when most of the blood has passed on 
through the capillaries into the veins. 

From these we obtain ‘‘pulse-pressure’’ which is the 
difference between the systolic and the diastolic; and also 
the mean pressure, which is about the average between the 
systolic and the diastolic readings, but has little clinical 
value and is seldom used. 

In order to utilize Blood Pressure determinations, and 
make them of real value, it is necessary to understand on 
what they depend, as well as what physiological factors 
are involved, and variations possible without pathological 
changes. 

While from a theoretical standpoint there are a large 
number of physiological factors to be considered, many of 
these do not, from a clinical standpoint, influence Blood 
Pressure determinations to any great degree. 

Blood Pressure depends on four physical factors: (1) 
Cardiac stength, (2) Peripheral resistance in the vessels, 
(3) The elasticity of the vessel walls, (4) The volume of blood. 
Besides these there are several other factors, but they are 
not of great clinical importance, except the psychic condition 


*Read at the American Society of Regional Anesthesia, New York, 
December 13, 1927. 








182 Observations Upon Blood Pressure 


of the patient, which greatly influences the blood-pressure 
and the pulse rate. 

The heart during systole, shortly after the beginning 
of its contraction, drives the blood out into the aorta. The 
pressure in the aorta then reaches the maximum and shortly 
after the aortic valves close. The pressure from then on 
until the next systole is maintained by the elasticity of the 
vascular walls and as the blood is being forced on through 
the capillaries the pressure gradually falls and reaches its 
minimum at the end of the diastole. 

The pressure depends mainly upon the contractile power 
of the heart and the peripheral resistance which it has 
overcome. The peripheral resistance depends on the degree 
of contraction or caliber of the vascular walls, and also on 
their distensibility. 

The caliber of the vascular walls in turn depends on the 
vasoconstriction and vasodilation, and its close interaction 
with the heart through its nerve supply. 

As can be easily seen, the maximum or systolic pressure 
approximates the intraventricular pressure, while the 
minimal or diastolic pressure represents the peripheral 
resistance. The pulse pressure, or difference between the 
two, represents the head through the arterioles. 

The point to be especially emphasized is that the maximum 
or systolic pressure by itself indicates mainly heart strength, 
but equally, if not more, important is the peripheral resist- 
ance as shown by the minimum or diastolic pressure, and the 
head of flow as shown by the pulse-pressure. 

In the past very little work has been done on diastolic 
pressure and pulse-pressure, a fact due largely to the difficulty 
in obtaining reliable readings with the instruments available 
and the methods used, but this is no longer the case where 
the auscultatory method is utilized. 

Before going further it might be well to consider pulse- 
pressure (the difference between systolic and diastolic read- 
ings) and diastolic pressure more in detail. 

Lauder Brunton says: ‘‘Diastolic pressure is to the systolic 
pressure, under normal conditions, as is three to four’. This 
gives the pulse-pressure as one-fourth of the systolic reading. 
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He further states: ‘‘Diastolic pressure has as yet received 
comparatively little attention because of the difficulty of 
ascertaining it, yet it is a factor of great importance because 
by its amount and by the difference between it and the systolic 
pressure we obtain valuable data in regard to the strength 
of the heart and the condition of the arterioles’. 

In substance he also gives the following :— 

Pulse-pressure depends on the pulse-rate. If the pulse 
is slowed more time is allowed for the blood to run through 
the arterial system during diastole. Diastolic pressure will 
be lowered and pulse-pressure increased. The reverse also 
applies. 

A weak heart will not raise tension as rapidly as a strong 
one, and the time between the end of each systole and the 
next will be shorter and the pulse-pressure lower. In a 
stronger heart the interval between the systoles is longer 
and there is a larger pulse-pressure. 

Now, turning to the blood-vessels, we find when contract- 
ing the diastolic pressure remains high, giving a small pulse- 
pressure, and vice versa. 

A low systolic pressure with a large pulse-pressure shows 
dilated vessels and a probably strong heart. 

A low systolic pressure with a slight pulse-pressure 
indicates the heart is weak; in addition, there is probably 
some dilatation of the vessels, though a feeble heart with 
normal vessels could give these signs. 

If there is a high systolic pressure and a correspondingly 
high diastolic pressure, giving a normal pulse-pressure, we 
may assume there is a normal balance between heart and 
vessels, and a compensatory condition is present. 

Thus pulse-pressure is of the greatest value in determin- 
ing the condition present, whether due to heart or arteries, 
and is most important in relation to treatment. By observ- 
ing the changes in pulse-pressure of our cases under treatment 
we obtain the most accurate idea possible of the results that 
are being attained; far more so than when we utilize the 
systolic pressure alone : 

Blood-pressure has been well defined and its physical 
qualities fully explained; therefore, properly to estimate the 
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condition of the individual patient, he should be thoroughly 
studied, organic and psychical conditions treated, the normal 
pressure of each patient ascertained, then fortified against 
circulatory depression and shock by being given carbo- 
hydrates, fruit juices, alkalies and an abundance of fluids. 
Surgery from the start tends to lower the pressure, rough 
handling of tissue, and the loss of blood, unless the quantity 
is very small, always lower the pressure and afterwards 
increase the pulse rate. It is therefore readily seen that 
many conditions other than the anesthetic, influence blood- 
pressure. 

Three divisions of regional anzsthesia—paravertebral, 
splanchnic and spinal—influence blood-pressure and pulse. 
Spinal anesthesia alone affects the respiration. These 
divisions affect the blood-pressure, pulse and respiration 
through their anesthetic action upon the sympathetic ganglion 
and spinal nerve roots, paralyzing the vasomotor apparatus 
of the vessels supplied by the nerves blocked. The extent 
of the circulatory depression depends upon the extent of 
vasomotor paralysis and the extent of paralysis depends on 
the volume and diffusibility of the solution injected. Res- 
piratory paralysis and all other symptoms caused by spinal 
anesthesia are due to the extensive blocking of the vaso- 
motor system, which causes a rapid and extreme fall of blood- 
pressure, producing anzmia of the brain. 

The abdominal vessels contain a large amount of blood 
and when any drug is used that causes these vessels to 
lose their contractility, they become widely dilated and retain 
an increased amount of blood which can reach dangerous 
proportions. This lowers blood-pressure by taking from 
the heart and vessels elsewhere in the body a quantity of 
blood necessary to maintain pressure. Many techniques, 
pre-operative stimulation, and position of patient have been 
advised to counteract blood-pressure collapse in spinal anzs- 
thesia. The past five years I have been doing all my work 
under regional anesthesia. In the beginning I followed the 
usual pre-operative preparation of my patients, giving them 
the customary stimulants, such as caffein, strychnin, digitalis, 
and adrenalin chloride in order to maintain the pressure 
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thoughout operative procedure. Actual blood-pressure tests 
in many cases proved them to be of little value. In the last 
seven hundred cases I have followed the following technique : 
blood-pressure, pulse and respiration were taken morning 
and afternoon for two days before operation and in many 
cases several days before hospitalization, during which time 
every effort was made to reassure the patient and eradicate 
anxiety, dread and fear of an operation. The patient is 
given morphine, hyocine, and cactine, number two, one hour 
before going to the operating room. This narcotic raises 
the blood-pressure five to twenty points. Quietude is mai1- 
tained throughout the operation, no unnecessary rattling of 
pans and instruments is permitted. Patients are handled 
with gentleness, and in all operations below the umbilicus 
are placed upon the operating table in the left lateral position, 
the head and knees flexed, the table in five degrees reversed 
Trendelenberg. In this position a twenty-two gauge spinal 
needle is introduced between the second and third lumbar 
vertebre. Two cc. of cerebro-spinal fluid is allowed to drop 
into a sterile glass containing three grains of novocain. This 
solution is slowly re-injected, and simultaneously one-half 
grain of efridin hydrochloride is given subcutaneously. 
The patient gently rolled on back, the field of operation 
prepared and in ten minutes the incision is begun. At 
this time the table is slowly leveled and then placed in the 
desired Trendelenberg. This position causes the blood- 
pressure to rise from five to twenty points. Eighty per 
cent. of the novocain injected into the spinal canal becomes 
fixed in from ten to twenty minutes, the patient being in 
reversed Trendelenberg and there remaining for ten minutes 
after the injection is made, controls largely the extent of 
anesthesia. Approximately, only twenty per cent. of the drug 
injected can gravitate headward, becoming greatly diluted with 
spinal fluid and in no case have I ever observed respiratory 
embarassment. In high abdominal operations the same 
technique is used, except that the patient is placed upon the 
table in a level position. I made the following experimental 
studies for the purpose of determining the diffusibility and 
gravitation of fluids when injected into the spinal canal. 
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The specific gravity of spinal fluid is 1.005 to 1.012, spinal 
fluid containing one and one-half grains of novocain to each 
cubic centimeter has a specific gravity of 1.025. For these 
experiments | used twenty-five per cent. sodium iodide 
solution, having a specific gravity of 1.025. 

Experiment No. 1. February 2, 1927, one hour after 
death, the body of a middle aged white man was placed on 
the table in the left lateral position, the table adjusted to five 
degrees reversed Trendelenberg. Two cubic centimeters of 
spinal fluid withdrawn, and at 10 a.m. two cubic centimeters 
of a twenty-five per cent. sodium iodide solution, having a 
specific gravity of 1.025, was injected between the second 
and third lumbar vertebra. The body was then slowly 
turned on back, and Roentgenogram S. 1 taken at 10.5 a.m. 
The dye extended from the middle of the third lumbar 
vertebra to the middle of the body of the first sacral vertebra. 
Roentgenogram S. 2 was taken at 10.10 a.m. At this time 
the dye had gravitated downward and shows to be between 
the third and fourth lumbar vertebrz, down to the middle 
of the first sacral vertebra. At 10.12 a.m. the body was 
placed in twenty degrees Trendelenberg. Roentgenogram 
S. 3. was taken at 10.20 a.m. At this time the dye shows to 
be between the fourth and fifth lumbar vertebre to the 
middle of the body of the first sacral vertebra with more 
density, and density increasing headward. Immediately 
Roentgenogram S. 4. was taken at 10.30 a.m. At this time, 
twenty minutes in Trendelenberg, the dye shows to be 
between the fourth and fifth lumbar vertebrz to the middle of 
the body of the first sacral vertebra. The table was levelled 
and caudal injection was made on the subject. Twenty cubic 
centimeters of dye injected into caudal canal and Roentgeno- 
gram C. 1. taken immediately, which shows the dye extending 
along sacral nerves and to the fifth lumbar vertebra. At this 
time ten cubic centimeters more of dye was injected, making 
a total of thirty cubic centimeters of dye injected. Roentgen- 
gram C. 2. was taken, which shows the dye extending to 
cervical vertebra, very dim. Then another ten cubic centi- 
meters was injected, making a total of forty cubic centimeters 
of solution in caudal canal. Roentgenogram C. 3. was taken, 
which shows more density headward. Another ten cubic 
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centimeters of dye injected, making a total of fifty cubic centi- 
meters and Roentgenogram C. 4. was taken, no change except 
increasing density headward. Another ten cubic centimeters 
of dye injected, making a total of sixty cubic centimeters, 
considerable pressure was required to make this injection. 
Roentgenogram C. 5. was taken, no change. Another ten 
cubic centimeters of dye injected, making a total of seventy 
cubic centimeters, pressure increasing. Roentgenogram C. 6. 
was taken, no change. Twenty cubic centimeters of dye 
injected, making a total of ninety cubic centimeters, no 
pressure. Roentgenogram C. 7. was taken, no change. 
Roentgenogram C. 8. was taken, no change. Then thirty 
cubic centimeters of dye injected, making a total of one 
hundred and twenty cubic centimeters, no pressure required. 
Roentgenogram C. 9. was taken. The dye shows to be in 
the ventricles. 

Experiment No. 2. February 8, 1927. A live white man, 
age fifty-two. Diagnosis: locomotor ataxia, gave his consent 
for the experiment to be made. He was placed on the table 
in the left lateral position, the table adjusted to five degrees 
reversed Trendelenberg, pulse, respiration and temperature 
taken. Pulse 90; respiration 20; temperature 984/5. At 
2 p.m. a twenty-two gauge spinal needle was introduced 
between the second and third lumbar vertebrze and two cubic 
centimeters of spinal fluid withdrawn and two cubic centimeters 
of a twenty-five per cent. sodium iodide solution, having a 
specific gravity of 1.025 was slowly injected. He was slowly 
turned on back and Roentgenogram S. 1. was taken at 2.5 p.m. 
no dye shown. At 2.10 p.m. Roentgenogram S.2. was taken, 
no dye shown. The patient at this time was placed in twenty 
degrees Trendelenberg position, pulse 88, respiration 22. At 
2.20 p.m. Roentgenogram S. 3. was taken, no dye shown. 
At 2.34 p.m. patient was turned on abdomen and table 
levelled. At 2.36 p.m. pulse 100, respiration 24. At 
2.40 p.m. caudal injection made, injecting forty cubic 
centimeters of a twenty-five per cent. sodium iodide solution, 
three minutes being required to complete injection. At 2.45 
p.m.Roentgenogram C.1. was taken, which shows the dye 
diffusing along the sacral nerves and extending to the eleventh 
thoracic vertebra, pulse 104, respiration 22. At 2.55 p.m. 
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pulse 96, respiration 22. This patient improved for several 
days and is alive at this time. 

Experiment No. 3. April 1, 1927. A live white woman, 
age twenty-six. Diagnosis: locomotor ataxia, fairly well 
advanced, gave her consent for the injection to be made. 
Pulse 70, respiration 20, temperature 98. Patient was placed 
on table face down, forty cubic centimeters of a twenty-five 
per cent. sodium iodide solution injected into the caudal canal 
and immediately Roentgenogram C.1. was taken, which shows 
the dye diffusing along the sacral and lumbar nerves, extend- 
ing headward to the upper border of the second lumbar 
vertebra. Roentgenogram C.2. was taken, no change. 
Roentgenogram C. 3. was taken, no change. This patient 
improved and no outward symptoms developed following the 
injection. 

CONCLUSIONS. 

1. The normal blood-pressure of each patient should be 
ascertained, before hospitalization. 

2. The psychical condition of each patient analyzed, and 
any fear, dread or apprehension eliminated as much as 
possible. 

3. The fall in blood-pressure can be largely controlled 
by the psychical preparation of the patient, improved technique 
and position of patient on table. It appears that efridin hydro- 
chloride is the ideal circulatory stimulant to maintain blood- 
pressure for a prolonged period of time. 

4. The amount of novocain used does not influence 
blood-pressure, diffusibility and area blocked entirely governs 
the extent of circulatory depression. 

5- Any prolonged or severe depression can be at once 
remedied by promptly giving glucose and suprarenin 
intravenously. | employ ten per cent. gum glucose containing 
one minim of suprarenin to each twenty-five cubic centimeters. 

6. The anzsthesia of choice in caudal anesthesia is 
0.972 gm. of novocain in thirty cubic centimeters of .4 saline 
solution, 
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THE MANCHESTER, WINNIPEG, AND 
MELBOURNE MEETINGS OF AN4ESTHETISTS. 


Dr. McMeEcunan, the Executive Secretary of the Associated 
Anesthetists of the United States and Canada, makes some 
interesting suggestions. 

Avon Lake, Ohio. 


We are greatly interested to hear that you will have an 
Anesthetic Section for the 1929 meeting of the B.M.A. in 
Manchester. In this connection, Dr. Cox in his Christmas 
letter to us mentioned the possibility of another group of 
Anesthetists from the United States and Canada coming to 
Manchester at that time. We do not know as yet just how much 
interest could be aroused about another clinic tour and a 
meeting abroad, but our personal feeling is that it would be 
a splendid thing in arousing enthusiasm for a large number 
of British Anzsthetists to come to Winnipeg in 1930 when 
the B.M.A. comes to our side to meet with the Canadian 
Medical Association. Because of the Winnipeg meeting, we 
may abandon the Congress in 1929 on our side to conserve 
our efforts and resources for an International Congress of 
Anesthetists in 1930. The only hitch I can see is the date 
of the Australian Medical Congress in Melbourne, as we are 
rather committed to going there and trying to organize an 
Anzac Congress of Anesthetists. If the Manchester and 
Melbourne dates do not conflict too much and the Melbourne 
Congress would not be too near that in Winnipeg, all three 
efforts might be managed. 

With regard to the Winnipeg meeting, it is my impression 
from my personal contact in the organization of the Notting- 
ham meeting and with Canadian Medical Association methods 
that it would be difficult to organize a real International 
Congress of Anesthetists through the mechanism of the 
Sections on Anzsthesia of the B.M.A. and the C.M.A. 
If I may say so with respect, their rules about the 
development of the program make its scope and the 
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number of persons presenting papers so limited that it 
is difficult to make the program attractive enough or 
to invite all the really worthwhile contributors who ought to 
be on the program. One hopes that the Winnipeg Congress 
will be allowed to develop along broader lines so that we can 
secure a program that will bring a large attendance, and 
also so that a much larger number of the leading men and 
women in the work may present papers. In making this 
suggestion one does not for a moment have an idea of taking 
the organization out of the hands of the Sections but it would 
be nice if the B.M.A. and C.M.A. would modify their rules 
to this extent and give those in charge a very free hand in 
getting up the Congress. 

Weare hoping that the C.M.A. will include Col. Webster, 
of Winnipeg, in its official delegation to Manchester so that 
as the leading anesthetist in Winnipeg, he can give those in 
attendance at the Section a very pressing invitation to come 
to our side. 

At the same time I am also having the officers of the C.M.A. 
Section of Anzsthesia approach Dr. Routley along the same 
lines so that we can have united consideration and action. If 
there are any suggestions about the Manchester or Winnipeg 
meetings, do not hesitate to let me have them and I will do 
all I can to make them effective. On our side, professional 
anzsthesia is going forward by leaps and bounds and we 
are in the curious situation of not having enough professional 
Anzsthetists to go round and fill the openings that are 


presenting. 
F. H. McMecuan. 
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ABSTACTS OF CURRENT ANASTHETIC 
LITERATURE. 


Kreuter, 650 Rectalnarcoses with Avertin (E 107). Zentralbl. 
P. Chir. 2 Balbj. Heft 4g- 

Avertin is only to be used for narcosis of deep and long duration, 
but not for a patient who is very run down. 

The older the patients are, the better they stand avertin narcosis. 
The use of it is especially suitable for the ‘‘Basedow-Operations,”’ 
on the other hand, not in cases of liver and kidney diseases and 
of low blood-pressure. 

For 1 Kg. body-weight reckon 1.15 avertin in a three per cent. 
previously warmed solution, but altogether not more than 10o—12 gm. 

On the day previous to the operation clear the bowels. If the 
effect of the Avertin is not sufficient, Ether is to be given as well. 
Cyanosis is found with deep narcosis. 

The state of the blood-pressure is not uniform. The “‘after- 
sleep”? is of long duration and must be watched. The awakening 
is pleasant, headache seldom. Vomiting only after addition of 
Ether. “Der Schmerz’. 


Rectal-narcosis with E 107: W. Haas, Deutsche Med. Wochenschr. 
Janrg 53» 1927, No. 33, S. 1375—1377: 

The writer reports on 100 Rectal-narcoses with E 107, 62 being 
male and 38 female patients. The writer divides his material 
according to success or failure into four groups. 

Group I. Full success 23 per cent. 

Group II. Satisfactory success 29 per cent. 

Group III. Where the addition of ether was necessary 42 per cent. 

Group IV. Failures 6 per cent. 

Of noteworthy complications, five cases of after-hemorrhage 
having taken place are mentioned. 

Rectal-narcosis has proved itself very satisfactory to the writer 
in two cases of Tetanus. The writer is of the opinion that the new 
procedure has great possibilities and is therefore worthy of a further 
critical testing. But according to his view it will not be possible 
to supplant the procedures which have proved themselves so service- 
able in the past. “‘Der Schmerz’. 
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ihe present status of Avertin-narcosis. An enquiry. J. Schwalbe, 
Deutsch Med Wochenschr. Jahrg. 53, 1927. No. 49 S. 2064- 
-2069. 

In consideration of the great interest in Avertin-narcosis, the 
writer thought it would be expedient to make enquiries at all 
German Surgery- and Women’s Clinics, and to note in brief the 
results up to the present. 

Loewe (Dorpat) rejects the process from a pharmacological 
standpoint. 

In accordance with the answers received the writer first names 
those Clinics which have not tried the process at all. Then those 
ate mentioned which have abandoned or very much limited the 
process on account of unfavourable contingencies. Then follow 
those clinics which denote their experiences as not ripe for publica- 
tion, and at last those Clinics are enumerated which have had 
favourable experiences or which at least encourage further trials. 

The writer enunciates from the provisional verdicts the conclusion 
how difficult it is to evaluate new therapeutical proposals when men 
prominent in their speciality come to such different results. 

He therefore considers it all the more desirable and necessary 
that. new therapeutic and diagnostic processes should only be 
made public after the originators have gained a sufficiently good 
basis for their claims. “Der Schmerz’. 


To the criticism of Avertin narcosis. (From the gynecological clinic 
of Dr. Glaesmer and Dr. Amersbach, Heidelberg). Miinich. 
Med. Wochenschr. 1927. S. 1835. 

An acount of the ‘“‘summing-up”’ of the results and experiences 
with Avertin as told by 21 writers, of whom 13 are surgeons. 18 
writers speak for, and three against Avertin-narcosis. 

Among altogether about 3,000 cases with very diverging results, 
there were notified 34 cases of asphyxia and collapses, and 13 deaths. 
According to the view of the Editors the following procedure must 
be strictly observed :— 

1. The solution must not be given warmer than blood-heat. 

2. The bowel-tube must not be introduced higher than 20 cm. 


above the outer anus. 
3- The pressure under which the Avertin-solution flows in must 


be moderate. 

4. The time used for the injection must not be less than five 
minutes. 

The Editors give an account of over 100 cases of their own, 
divided as follows :— eight examinations, 21 breast, 22 vaginal, 
and 49 abdominal operations. 
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Under strict observation of the specified regulations, the Editors 
have neither experienced a lethal issue (lit. exitus) nor any of the 
complications described by other writers. 

Making the closest observations during these cases, the Editors 
assert that they have not experienced any of the complications noted 
by others, nor have they had a death. ‘‘Der Schmerz.” 


Clinical experiences of Rectal-narcosis with Avertin (E. 107) in 
gynecological and obstetrical operations. G. Conrad, Berlin, 
(Gegurtsh.-gyn. Abtlg. d. Rud. Virchow-Krankenhauses.) 
Zentralbl. f. Gyn., 1927. No. 35. 

An account of 100 administrations. Method: On the day prior 
to the operation castor-oil is administered, and in the evening 
Veronal or Medinal. In the morning the bowels are syringed half 
an hour before operation 0.02 Morphia, no Atropin. 15 minutes 
before the operation the freshly prepared 2.5 per cent. solution, tested 
with Kongopaper, is inducted, at blood-heat temperature. Dose 
generally 0.15 g. per Kg. body-weight. 

When the effect was unsatisfactory, Ether-inhalation-narcosis 
was most often added. Occasionally the E. 107 solution was again 
given. No damage to organs, especially no harm to bowels, no 
alarming obstruction to the breathing, no vomiting. Amnesia and 
sensation of well-being in the first days after operation. Of 100 
narcoses 53 fully succeeded without the addition of Ether, among 
them four abdominal panhysterectomies, four vaginal hysterectomies 
and three Wertheims. “Der Schmertz’’. 


On the use of Somnoform. Rudolfo Gayol, Hospital General 
Vol. 2, Nos. 2 and 3, Mexico, D. F. 

Somnoform, which is a mixture of bromide of ethyl one per cent., 
chloride of ethyl 83 per cent., and chloride of methyl 16 per cent., 
produces effects in this mixture which are quite different from those 
following each drug separately. He states that respiration, while 
at first accelerated soon returns to normal. Pressure is also at 
first elevated but rapidly returns to normal. Pulse is a little 
frequent but later slows down. Nausea is rare and generally there 
is no excitement. Owing to the great diffusibility of the chloride of 
methyl its effect is rapid while the chloride of ethyl prolongs the 
narcosis and the bromide produces a state of analgesia. These 
characteristics make it an ideal anesthetic for nervous and excitable 
patients, producing an anzsthesia without an excitable period 
within a minute or a minute and a half. 

He advises this anesthetic in small and rapid operations or as 
an introduction to the use of ether. The author has used it for 
circumcisions, dislocations, tenotomies, and operations of a 
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similar nature. He advises it in operations upon the air passages 
because it does not produce asphyxia, suffocation or cyanosis. 

He has used it in infants and cctogenarians without untoward 
incident, but advises against its use in the atheromatous. The 
fact that the mixture is said to be without odour should be noted. 

It is administered as an inhalation, with a special mask, a point 
which the author emphasizes. 

Somnoform produces three stages of anesthesia. In the first 
Stage the patient is able to reply to questions but does not feel 
pain. In the second there is complete anesthesia. There is 
complete muscular relaxation and the respiratory movements are 
regular. The corneal reflexes exist, the eye-balls move or are 
directed upwards, the pupils are dilated and immovable. The third 
stage is profound. The corneal 1eflex has disappeared, the eye- 
balls are fixed, the pupils completely dilated. Muscular relaxation 
is marked. Respiratory movements are regularly. automatic and 
markedly sonorous. 


Spinal anesthesia with Apothesine. C. B. Schutz, Surg., Gynec. 
and Obstetrics (Chicago). Feb. 1928. 

Schutz records his experiences in 2,000 spinal anzesthesias, 
in the majority of which the drug used was apothesine. He 
déclares that he had no mortality which could be attributed to the 
anesthetic nor was there a single sequela which warranted anything 
but transitory concern. The efficient effects of the drug lasted from 
45 minutes to one hour. Every case was carefully selected, carefully 
watched, and the dose of the drug carefully calculated and carefully 
given, for the author does not consider the procedure entirely 
harmless. The post-operative pneumonias at the Lankenau Hos- 
pital in the last two years have been reduced to a very low figure 
and he attributes this result largely to their use of spinal anesthesia 
in all cases having pulmonary symtoms in which there is no definite 
contra-indication to spinal anaesthesia. 

The method was used in practically every case of intestinal 
obstruction because it reduced the technical difficulties to their 
lowest degree by the complete relaxation resulting. 

The one definite contra-indication mentioned is a low systolic 
blood-pressure, and the author thinks that 100 is a safe minimum, 
taken at the time of the operation. 

As regards the drug used he believes that equally good results were 
obtained with both- novocain and apothesine. In the latter the 
fall in the blood-pressure rarely exceeded 20 and this was balanced 
he thought, by placing the patient in the Trendelenburg position 
immediately. If syncope intervened adrenalin 20 minims and 
caffein, two grains were administered hypodermically, a syringe 
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containing this mixture being always ready for immediate use. 
The intravenous injection of saline and glucose if the condition 
warrants. In any case, treatment must be prompt. 

All patients are routinely given pure oxygen through a rubber 
tube placed in one nostril, this being the most efficient agent in 
controlling severe retching and nausea, which often follow. 

The author stresses certain disagieable features which should be 
here mentioned. The vomiting index is more a severe retching and 
occurs oftener in the high injection than in the low. A remote effect 
is a rather severe headache which he calls postural because it is most 
marked when the patient assumes the upright position, but disappears 
ufon resuming the recumbent postion. It is of a dull, heavy, 
generalized type. Occasionally a transient paralysis of the sphincter 
ani or »f the vesical sphincter occurred and now and then certain 
parasthesias and pains along the course of the sciatic. 


Spinal anesthesia in obstetrics. S. A. Cosgrave, Amer. Journ. 
Obstet. and Gyn. (St. Louis). Dec. 1927. 

Cosgrave found spinal anzesthesia a safe and satisfactory pro- 
cedur in 54 cases of labour with the exception of women suffering 
from hypotension. He does not regard its use indicated in the 
first stage because of its short duration, thus limiting it to the 
period of active labour. In vaginal labours at the end of the second 
stage this method of analgesia produced entire soft tissue relaxation, 
and he thinks this property may do away with lacerations or the 
necessity for episiotomy. 

While spinal anzesthesia is not cffered for routine use, if may 
be thought of for conditions conraindicating general narcosis, while 
in obstetric laparotomies it has the advantage of thorough relaxation, 
relatively slight bleeding, minimal post-operative discomfort, and 
a smooth post-operative course. 


The Effect of Anesthetics on Hepatic Function. Sandford M. 
Rosenthal and Wesley Bourne, Journ. Amer. Med. Assn. 
(Chicago), Feb. 4, 1928. 

These workers undertook a study of the effect of various anzes- 
thetics on the liver as indicated by bile pigment disturbances and by 
the bromsulphalein test for hepatic function. They found that brief 
periods of chloroform anesthesia are sufficient to produce immediate 
and delayed toxic effects on the liver; half an hour of chloroform 
causes injury that requires eight days for functional recovery, while 
two hours of anzsthesia requires six weeks to return to normal. 
Disturbance of function could be demonstrated with the bromsul- 
phalein test long after pigment metabolism had returned to normal. 
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Ether produces a definite but transitory impairment of function. 
Recovery is usually complete in twenty-four hours. 

Nitrous oxide and ethylene administered through a mask did not 
produce any change in the bromsulphalein test for hepatic function 
or any disturbance of pigment metabolism. Nitrous oxide and 
ethylene given in a closed chamber with poor oxygenation caused 
both immediate and delayed toxic effects on the liver. 

Cyanosis in itself increases the toxicity of anzesthetics on the 
liver. 

Large doses of morphine in dogs cause considerable depression 
of function, with complete recovery in twenty-four hours. 

Ethylene would seem to be the anzsthetic of choice for operation 
in severe liver disease. 


Brachial Plexus Nerve Block. Edward M. Hanrahan, Jr., Journ. 
Amer. Med. Assn. (Chicago), Feb. 18, 1928. 

The author reports forty-three cases which he did by the supra- 
clavicular approach of Kulenkamps, this route, in his opinion 
offering the greatest advantages. 

The author concludes that brachial plexus nerve block presents 
a very satisfactory method of anzesthesia for any operation on the 
arm. It embodies all the advantages of local over general anzesthesia, 
and is particularly useful in the reduction of fractures. ‘hile 
careful attention to the anatomic landmarks and the proper equip- 
ment of syringe and needle renders the actual injection technically 
not difficult, there are three dangers to be guarded aga.nst: 
intravascular injection of procaine hydrochloride, injury to the 
pleura, and injury to the nerve trunks. 


A Study of Nitrous Oxide Anesihesia. Mariano Vasquez, Hospital 
General, Vol II, No. 1, Mexico, D.F. 

This is an extensive paper of 42 pages, selected by the Jury of 
Award of the City of Mexico Hospitals, in a contest for the best 
monograph on Anezesthesia. 

The author gives his views on the various anzsthetic agents and 
comes to the conclusion that wherever nitrous-oxide-oxygen can be 
used it is the most satisfactory anzesthetic available. He believes 
chloroform should be abolished from the theatre, that ether, though 
rarely used in Mexico, is a safe anzesthetic but that spinal anzesthesia, 
for their climate is one of the anesthetics of choice. The solutions 
contained in the ampoules, however, should be studied so as to learn 
their make up. With this knowledge it would be possible to acount 
for untoward happenings, and make it easier to avoid or overcome 


them. 
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Two Operations for Hepatic Abscess by the Transpleural Route with 
Spinal Anesthesia a little high. Genaro Marquez, Hospital 
General, Vol. II, Nos. 2 and 3, Mexico, D.F. 

Dr. Marquez finding all the ordinary methods of anesthesia 
unsatisfactory in this type of case tried high spinal anzesthesia with 
success. The puncture was made between the 12th dorsal and 
first lumbar, the author introducing 0.04 cg. of chlorhydrate of 
cocaine in 1 c.c. of sterile water. 

The technique hardly varies from the low spinal except that the 
needie has to follow in the direction of the epiphysis corresponding 
to the 12th dorsal, a little inclined above and forward. The needle 
will carry an obliquity approximating 75 degrees with the lumbar 
column. 


A New Bayonet-pointed Needle for Splanchnic Anesthesia. F. Leza, 
Anales de la Facultad de Medicina y Farmacia, Havana, Cuba, 
December, 1927. 

Prof. Leza, having met with occasional difficulties in using the 
stmaight needles of Braun or Finisterer, has evolved a needle with 
a bayonet-like direction, which he thinks will be found useful in 
these circumstances. He declares that this bayonet shaped needle 
will .greatly facilitate the introduction of splanchnic anzesthesia by 
the y*>dominal route. It does entirely away with the difficulties 
experienced in the introduction of a straight needle, as its double 
curve greatly simplifies its manipulation. The long length and the 
particular shape of the instrument serve to maintain the connecting 
hub always outside of the abdominal wound. The needle is 0.24 m. 
long; its first curve being situated 0.09 from the point, and the 
second curve (in inverse direction) 0.12 m. from the point. The 
needle may be introduced along the palmar aspect in an oblique 


direction to the spine. 


The Untoward Effects of Narcotics and Anesthesia upon Robust and 
Handicapped Patients. John L. Yates and Forrester Raine. 
Annals of Surgery (New York), January, 1928. 

Ether, chloroform, nitrous oxide, and ethylene diminish the 
oxygen-carrying power of the blood. Oxygen-carrying power, measur- 
ed by the Van Slyke method, is one of the most accurate means of 
determining hemoglobin. There is, therefore, a destruction of 
hemoglobin rendering it incapable of carrying oxygen. A chart 
published shows the average amount of reduction in oxygen-carrying 
power in healthy individuals subjected to one-half hour’s anzsthesia 
under ethylene and nitrous oxide. The entire decrease does not 
occur immediately, but develops between one and twenty-four hours 
and is from 10 per cent. to 25 per cent. of the initial figure. The 
return to normal requires from five to ten days. Seriously ill or 
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anemic patients show a proportionately greater decrease than the 
robust. Blood counts show some drop in red corpuscles, but the 
decrease in numbers is not enough to account for the diminished 
oxygen-carrying power. The authors also found the icterus index 
to be very high a few hours after ethylene and nitrous oxide. They 
believe there is hardly enough liver injury following this form of 
anzsthesia to account for this elevated icterus index, and, since 
it is elevated without operation, the increase may be regarded 
as due to the more rapid bile pigment production following 
heemoglobin destruction. Apparently chloroform caused the greatest 
drop in oxygen-carrying power while that following ether, ethylene 
and nitrous oxide is about the same. 

Another point brought out by the experimenters is that the 
sedimentation rate of erythrocytes is increased by anesthesia. An 
accompanying chart shows in ether, nitrous oxide and ethylene this 
to be the case. 


Numal Anesthesia. O. Keller, Acta Chrirurgica Scandinavica, 
April, 1928. 

Keller reports 7o anzsthesias under Numal (allyl-isopropyl- 
barbituric acid), Hoffman-La Roche. These were major operations 
in elderly and weakly patients. The dose was one centigram per 
Kilogram body weight, but he advises a little less for the old and 
debilitated and a little more for strong patients. It is administered 
intravenously. In half the cases some inhalation anesthesia was 
necessary. In the other half patients fell asleep immediately. 
The difficulty experienced was in the jmpossibility of hitting the 
right dose for the required depth of anzsthesia. It was not 
followed by nausea, vomiting, sweating or thirst, the patient 
waking up one to six hours after operation but remaining sleepy 
for 24 hours. Occasional post-operative unrest was noted. In 
experiments upon animals death occurred from paralysis of the 
respiratory centre. 

















